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Description

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to system or
devices with wearable devices having one or more sen-
sors, and more particularly, to system or devices with
wearable devices suitable for monitoring physiological
changes within the body.

BACKGROUND

[0002] There are a wide variety of electronic and me-
chanical devices for monitoring and treating patients’
medical conditions. In some examples, medical devices
such as biosensors may be surgically implanted to the
patient depending on the underlying medical condition
being monitored or treated. Such medical devices are
capable of monitoring patient’'s physiological changes
such as blood pressure, heart rate, ECG, body tempera-
ture, glucose levels, gene and protein changes, local
cellular changes that reflect systemic disease or change
in health status or other body parameters. In some cases,
physicians may use medical devices alone or in combi-
nation with drug therapies to treat patient medical con-
ditions.

[0003] Wearable biosensors that can monitor a pa-
tient’'s physiological changes can significantly improve
the ability of physicians to treat these otherwise life-
threatening conditions. Such devices, however, come
with certain limitations, namely that they need to be
implanted. Implanted devices require a patient to have
the device surgically implanted within them which could
result in hospitalization, complications, and down-time
following the procedure. Consequently, there is a need
for wearable devices and the system for networking the
wearable devices to aid in monitoring patients’ physiolo-
gical conditions.

[0004] US2016/058354 discloses a personal diagnos-
tic device having a fluidic circuit with a plurality of analysis
chambers.

[0005] US2013/006069 describes an apparatus for
detecting an analyte, configured to be implanted in a
body of a subject.

SUMMARY

[0006] There is a need for improved wearable devices
monitoring physiological changes a patient. The present
disclosure is directed toward further solutions to address
this need, in addition to having other desirable charac-
teristics.

[0007] Afirstaspectofthe presentinvention provides a
wearable device for use in monitoring physiological
changes in the patient as recited in claim 1.

[0008] A second aspect of the present invention pro-
vides a system for monitoring physiological changes in
the patient as recited in claim 10.
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BRIEF DESCRIPTION OF THE FIGURES

[0009] The details of the subject matter setforth herein,
both astoits structure and operation, may be apparent by
study of the accompanying figures, in which like refer-
ence numerals refer to like parts. The components in the
figures are not necessarily to scale, emphasis instead
being placed uponiillustrating the principles of the subject
matter. Moreover, all illustrations are intended to convey
concepts, where relative sizes, shapes and other de-
tailed attributes may be illustrated schematically rather
than literally or precisely.

FIG. 1 is a high-level diagram depicting an example
embodiment of a system for monitoring physiological
changes within the body, data acquisition, and/or
processing.

FIG. 2 is a drawing depicting a wearable device in
accordance with an embodiment of the present dis-
closure.

FIG. 3A, FIG. 3B, and FIG. 3C are perspective views
of a wearable device in accordance with an embodi-
ment of the present disclosure.

FIG. 4 is a drawing of a wearable device in accor-
dance with an embodiment of the present disclosure.

FIG. 5A and FIG. 5B are drawings of a wearable
device in accordance with an embodiment of the
present disclosure.

FIG.6A, FIG.6B, FIG.6C, and FIG. 6D are drawings
of a wearable device in accordance with an embodi-
ment of the present disclosure.

FIG.7A,FIG. 7B, FIG. 7C, and FIG. 7D are drawings
of a wearable device in accordance with an embodi-
ment of the present disclosure.

FIG. 8A and FIG. 8B are drawings of a wearable
device in accordance with an embodiment of the

present disclosure.

FIG. 9 is a drawings of a wearable device in accor-
dance with an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0010] An illustrative embodiment of the present dis-
closure relates to a wearable device suitable for monitor-
ing physiological changes within the body. The device
can include a housing adapted to being secured to a
patient’s body, the housing having a needle configured
for fluid contact with a bodily fluid under a skin surface to
monitor physiological changes in the patient.

[0011] As used herein, the term "wearable device" is
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anything that can be worn by an individual and that has a
back side that in some embodiments contacts a user’s
skin and a face side. As used herein, the term "wearable"
refers to a device that is removable, detachable, or
otherwise is not surgically implanted into a patient. The
term "wearable device" can also be a monitoring device if
it includes monitoring elements.

[0012] Asusedherein,the term"computer"is ageneral
purpose device that can be programmed to carry out a
finite set of arithmetic or logical operations. Since a
sequence of operations can be readily changed, the
computer can solve more than one kind of problem. A
computer can include of atleast one processing element,
typically a central processing unit (CPU) and some form
of memory. The processing element carries out arith-
metic and logic operations, and a sequencing and control
unit that can change the order of operations based on
stored information. Peripheral devices allow information
to be retrieved from an external source, and the result of
operations saved and retrieved.

[0013] As used herein, the term "user" includes but is
not limited to a person, under a physician’s care, whose
physiological changes will be measured.

[0014] By "patient" or "subject" or "individual" or "ani-
mal" or "mammal," is meant any subject, particularly a
mammalian subject, for whom diagnosis, prognosis, or
therapy is desired. Mammalian subjects include humans,
domestic animals, farm animals, and zoo, sports, or pet
animals such as dogs, cats, guinea pigs, rabbits, rats,
mice, horses, cattle, cows, bears, and so on.

[0015] FIG. 1 through FIG. 9, wherein like parts are
designated by like reference numerals throughout, illus-
trate an example embodiment or embodiments of a
wearable biosensor suitable for monitoring physiological
changes within the body, according to the present dis-
closure. Although the present disclosure will be de-
scribed with reference to the example embodiment or
embodimentsillustrated in the figures, it should be under-
stood that many alternative forms can embody the pre-
sent disclosure. One of skill in the art will additionally
appreciate different ways to alter the parameters of the
embodiment(s) disclosed, such as the size, shape, or
type of elements or materials, in a manner still in keeping
with the spirit and scope of the present disclosure.
[0016] As FIG. 1 illustrates, embodiments of a system
100 for use in monitoring physiological changes in the
patient comprise wearable devices 101, e.g., biosensors,
for monitoring physiological changes within the body. A
number of systems and methods have been developed
for the automatic monitoring of bodily fluid such as in the
blood stream, in interstitial fluid ("ISF"), dermal fluid of the
dermal layer, or in other biological fluid. Some of these
systems are configured so that at least a portion of a
sensor is positioned below a skin surface of auser, e.g., in
a blood vessel or in the subcutaneous tissue of a user, to
obtain information about at least one analyte of the body.
[0017] The wearable medical device 101 may be an
ambulatory device (e.g., a device that is capable of and
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designed for moving with the patient as the patient goes
about his or her daily routine). In an embodiment, the
device 101 can be worn by the patient in a continuous
(e.g., substantially continuous) fashion, and the patient’s
physiologic state can be continuously monitored, e.g.,
monitoring the patient’s physiological changes through
its sensors. In some embodiments, the continuous use
can be substantially or nearly continuous in nature. That
is, the wearable medical device 101 may be continuously
used, except for sporadic periods during which the use
temporarily ceases (e.g., while the patient bathes, while
the patient is refit with a new and/or a different garment,
while the battery is charged/changed, while the garment
is laundered, etc.). Such substantially or nearly contin-
uous use as described herein may nonetheless qualify as
continuous use. For example, the wearable medical de-
vice 101 can be configured to be worn by a patient for as
many as 24 hours a day. In some implementations, the
patient may remove the wearable medical device for a
short portion of the day (e.g., for half an hour to bathe).
[0018] The wearable device 101 is also capable of
extended use, and in some implementations, extended
long-term use. For example, the wearable device can be
configured to be used by the patient for hours, days,
weeks, months, or even years. In some implementations,
the extended use may be continuous in nature. The use
(e.g., the continuous and/or extended use) of the wear-
able device can include continuous wear by the patient,
continuous attachment to the patient, and/or continuous
monitoring of the patient. The wearable device 101 may
carry out its monitoring in periodic or aperiodic time
intervals or times. For example, the monitoring during
intervals or times can be triggered by a user action or
another event. For example, one or more durations be-
tween the periodic or aperiodic intervals or times can be
user-configurable.

[0019] System 100 has afirstdevice 101 that produces
a signal and a second device 103 spaced apart from the
first device 101 for receiving the signal that communicate
with each other over a local communication path (or link)
180, which can be wired or wireless, and uni-directional
or bi-directional. In embodiments where path 180 is
wireless, any near field communication (NFC) protocol,
RFID protocol, Bluetooth or Bluetooth Low Energy pro-
tocol, Wi-Fi protocol, proprietary protocol, or the like can
be used, including those communication protocols in
existence as of the date of this filing or their later devel-
oped variants. In an embodiment, the signals may be
optical signals or light signals. As used herein, "optical
signals" may refer to infrared light, visible light, and
ultraviolet light. In accordance with an embodiment of
the present disclosure, the signals may be infrared light.
In accordance with an embodiment of the present dis-
closure, the signals may be visible light. In accordance
with an embodiment of the present disclosure, the signals
may be ultraviolet light. In accordance with an embodi-
ment of the present disclosure, the signals may include
infrared light, visible light, ultraviolet light, electromag-
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netic radiation, radio waves, microwaves, X-rays, gam-
ma rays, ultrasonic signals or combinations thereof. It
should be appreciated that other signals known in the art
may also be included

[0020] In an embodiment, the signals, e.g., optical
signals, may travel through the body with minimal inter-
ference from the surrounding tissues or organs. For
instance, the signals, e.g., optical signals, may travel
through muscles, organs such as lungs and the heart,
bone, cartilage, or any other tissues in the body while
experiencing minimal interference and/or loss in wave-
length frequency. In an embodiment, it is expected that
the loss in wavelength frequency will be less than 10%,
less than 9%, less than 8%, less than 7%, less than 6%,
lessthan 5%, lessthan 4%, less than 3%, less than 2%, or
less than 1%. It should be appreciated that the amount of
loss can vary based on a number of factors. Forinstance,
the amount of loss can depend on the type of signal
and/or the type of wavelength selected. In addition, the
amount of loss may depend on the amount of absorption,
diffusion and/or scatter. It should be appreciated by one
skilled in the art, however, that the amount of loss will be
minimal and will notimpact the operation of the disclosure
of the present application.

[0021] In embodiments, the signal is encoded using
frequency and/or amplitude modulation. In this way, the
signals, e.g., optical signals, may carry data such as
blood pressure, heart rate, ECG, body temperature, glu-
cose levels, gene and protein changes, local cellular
changes thatreflect systemic disease or change in health
status or other body parameters to second device 103. In
an embodiment, the signals may have a wavelength
frequency in a range of approximately 1x 10-8 to
1x10-1Hz. Of course, it should be appreciated to anyone
skilled in the art that the wavelengths may vary.

[0022] In an embodiment, the first device 101 can
monitor the integrated biologic tissue (biopsied and
grown cells) and notice if there is a change in electrical
activity of the cell, increased contraction or stretch activ-
ity, or metabolic activity as it responds to the physiologic
signal of interest. In one embodiment, the direction of the
signals is reversed. In one embodiment, the signal is
encoded using frequency and/or amplitude modulation.
In this way, the signal may carry data such as blood
pressure, heart rate, ECG, body temperature, glucose
levels, gene and protein changes, local cellular changes
that reflect systemic disease or change in health status or
other body parameters to second device 103.

[0023] In one embodiment, both the first device 101
and the second device 103 are situated outside the body.
For instance, the first device 101 is external to the body
but secured to the body while the second device 103 is
spaced apart from the body. In another embodiment, only
one of the components is external to the individual while
the other is internal in the body. For instance, the first
device 101 is internal in the body while the second device
103 is external to the body. In another embodiment, there
may be any number devices implanted within the body or
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situated external to the body. The first device 101 may be
the same or substantially the same as that described in
U.S. Patent Nos. 8,024,020; 8,849,416; 8,938,300 and
U.S. Patent Application No. 13/212,804.

[0024] Inan embodiment, the second device 103 may
be the same or substantially the same as the first device
103. In another embodiment, the second device 103 may
be different from the first device 103. For instance, the
second device 103 may be a pace-maker, a glucose
monitor pump, an insulin pump, a neurostimulator, a
defibrillator or any other medical device that can be
implanted within or carried on a person.

[0025] The first device 101 includes a housing 110 for
containing the system for monitoring physiological
changes in the patient’s bodily fluid. The housing 110
is adapted to being secured to a patient’s body. In an
embodiment, the housing 110 can have any suitable
shape and size. The housing 110 may be oval, tubular,
rectangular, square, pentagonal, hexagonal, or any other
shape as long as the housing 110 is able to be secured to
a patient’'s body. To minimize discomfort and prevent
sharp edges or obstruction points to tissue or surround-
ing materials as they are engaged and moved, housing
110 may be as thin as possible and the edges may be
radiused or chamfered. The housing 110 can be con-
structed of any materials suitable to form a structure,
such as stainless steel, plastic, polyamide, Teflon, poly-
mers, ceramic, or other synthetic or biological materials,
such as, but not limited to, cartilage. In one embodiment,
the materials have sufficient stiffness to maintain their
own respective column and are able to increase the
flexural rigidity of the probe to which they have been
applied to.

[0026] The housing 110 may be placed anywhere on
the body and may be placed in direct contact with the skin.
Inanembodiment, the housing 110 may be secured tothe
skin with an adhesive element 105. The adhesive ele-
ment 105 contains an adhesive layer for attachment to a
skin surface of the body of the patient. Other forms of
body attachment to the body may be used, in addition to
or instead of adhesive. For example, other forms of
attaching the housing 110 to the skin may include, but
is notlimited to, the use of a halter, carrier, arm, wristband,
belt, leg or abdomen banding. The device 101 may also
be situated apart from the skin and the body through the
use of extended fluidic tubing to allow for use in a hospital
bed or other method where the device is not directly
attached to the body when in use for a patient that may
not be ambulatory.

[0027] Within housing 110, the system for monitoring
physiological changes in the patient’s bodily fluid can be
found. In many embodiments, the system can be ster-
ilized and sealed withinits housing 110 such the interior of
the housing 110 is inaccessible to the external material
environment (e.g., air and the user). In such a configura-
tion the user does not have access to the components of
the system. The system can be coupled with a sensor 107
that can extend through an adhesive element 105 and
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project away from housing 110. Sensor 107 is adapted to
be at least partially inserted into the body of the user,
where it can make fluid contact with that user’s body fluid
(e.g., interstitial fluid (ISF), dermal fluid, or blood) and be
used, along with the in vivo analyte monitoring circuitry, to
measure analyte-related data of the user.

[0028] Inone embodiment, the sensor 107 is a needle.
The sensor 107 can be inserted into the patient subcu-
taneously or intravenously. In an embodiment, the wear-
able device 101 is capable of being removed from the
patient’s body. Once removed, the device 101 can either
be reapplied or a new device 101 can be applied to the
patient. When the sensor 107 is inserted subcutaneously,
removable of the device 101 means that the entire device
101, including the sensor 107, is removed from the
patient's body. On the other hand, when the sensor
107 is inserted intravenously, removal of the device
101 means that sensor 107 is capable of detaching from
the intravenous line that was inserted into the patient.
Alternatively, removal of the device 101 means that de-
vice 101 is detached from the sensor 107 which is left
behind with the intravenous line.

[0029] In one embodiment, the first device 101 and its
components can be applied to the body with a mechan-
ical applicator 150 in one or more steps or in any other
desired manner. Once the user has chosen an applica-
tion site, the device 101 is secured to the body. To secure
the device 101, the user places the mechanical applicator
150 on the skin of the insertion site and then applies a
force to install the device 101. The mechanical applicator
150 is driven to insert the distal end of the sensor 107
through the user’s skin, adhere the device 101 to the skin
surface, and separate the device 101 from the mechan-
ical applicator 150. In some embodiments, the user per-
forms the application operation by applying force to the
applicator where the force applied is a single, continuous
pushing motion along the longitudinal axis of the appli-
cator that once started, causes the applicator to perform
the application operation such that the applicator does
not stop operation until completion. In an embodiment, an
adhesive element 105 of the device 101 does not contact
the user until the application operation is performed. So,
the even after the applicator has been placed on the skin,
the applicator can be moved to a different location up until
the application operation is performed without damage to
the apparatus or other system components.

[0030] In accordance with various embodiments, the
housing 110 and device 101 can be made as a whole
piece or segment, or in separate segments that can be
coupled together, (i) mechanically, (ii) by adhesion, (iii) by
heat staking, (iv) with magnets, (v) other coupling me-
chanisms, and the like.

[0031] After activation, the first device 101 can wire-
lessly communicate the collected bodily fluid data (such
as, for example, data corresponding to monitored phy-
siological changes to second device 103 where, in cer-
tain embodiments, it can be algorithmically processed
into data representative of the physiological changes of
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the user and then displayed to the user and/or otherwise
incorporated into a monitoring regime for a specific con-
dition.

[0032] As shown in FIG. 1, the system 100 can also
include a second device 103 that receives physiological
data from the first device 101 and detects, decodes,
processes, and/or displays that physiological data, in
any number of forms, to the user. In an embodiment,
the second device 103 may decode or demodulate the
signal 180 to receive the data encoded within the signal
180 and may compare the signal 180 to a reference
signal to diagnose the disease or condition. In response
to the detected signal 180, the second device 103 may
initiate an action. The action can include adjusting the
patient's medical treatment (i.e. drug delivery), activate
an alarm, send information to the physician, etc. It should
be appreciated that signal 180 can be uni-directional or
bi-directional.

[0033] This second device 103, and variations thereof,
can be referred to as a "reader device" (or simply a
"reader"), "handheld electronics" (or a handheld), a "por-
table data processing" device or unit, a "data receiver," a
"receiver" device or unit (or simply a receiver), or a
"remote" device or unit, to name a few. Other devices
such as personal computers have also been utilized with
or incorporated into in such monitoring systems.

[0034] Inone embodiment, the second device 103 can
be a mobile communication device such as, for example,
a Wi-Fi or internet enabled smartphone, tablet, or perso-
nal digital assistant (PDA). Examples of smartphones
caninclude, butare notlimited to, those phones based on
a WINDOWS operating system, ANDROID operating
system, IPHONE operating system, PALM WEBOS,
BLACKBERRY operating system, or SYMBIAN operat-
ing system, with network connectivity for data commu-
nication over the internet or a local area network (LAN).
[0035] Second device 103 can include a display that
outputs information to the user and/or to accept an input
from the user (e.g., if configured as a touch screen), and
one or more optional user interface components, such as
a button, actuator, touch sensitive switch, capacitive
switch, pressure sensitive switch, jog wheel or the like.
Second device 103 can also include one or more data
communication ports for wired data communication with
external devices such as a computer system 170 or a
cloud 172.

[0036] Computer system 170 may be a personal or
laptop computer, a tablet, or other suitable data proces-
sing device. Computer 170 can be either local (e.g.,
accessible via a direct wired connection such as USB)
or remote to second device 103 and can be (or include)
software for data management and analysis and com-
munication with the components in system 100.

[0037] Computer system 170 can be used to perform
authentication of the first device 101 and/or second de-
vice 103, used to store confidential data received from
devices 101 and/or 103, used to output confidential data
to devices 101 and/or 103, or otherwise. Computer sys-
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tem 170 can include one or more computers, servers,
networks, databases, and the like. Computer system 170
can be within the possession of the manufacturer or
distributor of first device 101, either physically or virtually
through a secured connection, or can be maintained and
operated by a different party (e.g., a third party). Com-
puter system 170 can be trusted in the sense that system
100 can assume that computer system 170 provides
authentic data or information. Computer system 170
can be trusted simply by virtue of it being within the
possession or control of the manufacturer, e.g., like a
typical web server. Alternatively, computer system 170
can be implemented in a more secure fashion such as by
requiring additional password, encryption, firewall, or
otherinternet access security enhancements that further
guard against counterfeiter attacks or attacks by compu-
ter hackers.

[0038] The processing of data and the execution of
software within system 100 can be performed by one or
more processors of first device 101, second device 103,
and/or computer system 170. For example, raw data
measured by sensor 107 can be algorithmically pro-
cessed into a value that represents the physiological
level and that is readily suitable for display to the user,
and this can occur in first device 101, second device 103,
or computer system 170. This and any other information
derived from the raw data can be displayed in any of the
manners described above on any display residing on any
of first device 101, second device 103, or computer
system 170. The information may be utilized by the user
to determine any necessary corrective actions to ensure
the analyte level remains within an acceptable and/or
clinically safe range.

[0039] FIG. 2 is a drawing of housing 110 with its
components for monitoring physiological changes in
the patient’s bodily fluid. Housing 110 includes a chamber
120 and optionally an electronics source 122, a micro-
fluidic pump 124, a waste fluid chamber 126, and a power
source 128.

[0040] FIG. 3A, 3B, 3C, 3D, 4, 5A, 5B, 6A, 6B, 6C, 6D,
7A, 7B, 7C, and 7D show various illustrations of chamber
120. As illustrated in FIG. 3A, the chamber 120 may
include at least one opening 130. The opening 130
may be circular, rectangular, square, pentagonal, hexa-
gonal, or any other shape. In one embodiment, the open-
ing 130 is circular. The opening 130 may be any size
appropriate for the chamber 120. In an embodiment, the
diameter of the opening 130 ranges from about 0.10 mm
and about 0.40 mm. As shown in FIG. 6B, the diameteris
about 0.17 mm in diameter. Chamber 120 may be sub-
stantially as shown in U.S. Patent Application Number
16/410,294.

[0041] In an embodiment, the chamber 120 may in-
clude a biologic component 132 situated within the open-
ing 130 in the body. The biologic component includes
cells 134 pre-positioned on or in the device prior to
implantation. The pre-positioned cells 134 are adapted
to respond to a physiological signal from a patient. In one
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embodiment, the cells 134 may be from the target site. In
another embodiment, the cells 134 may be from other
sites.

[0042] The cells 134 may be placed in one layer, two
layers, or multiple layers. Furthermore, the cells may be
placed within three-dimensional (i.e., multi-layered) ma-
trices and not limited to such alayer on a two-dimensional
plate. The cells 134 are placed so that the cells 134 have
a thickness of generally no more than about 0.5-1 mm so
that the cells receive ample nutrients including oxygen
exposure.

[0043] The cells 134 are cells of interest (such as, but
not limited to, cardiac, vascular, gastrointestinal, bone,
tissue, or cartilage, depending on the application) which
are cultured or otherwise obtained from the patient and
grown in a chamber. The internal environment and archi-
tecture of the chamber is optimized to support the specific
cells of interest and may include but not limited to, natural
and synthetic matrix materials used for scaffolding and
support of cells 134. Since the cells are cells of interest
from the patient, they are able to survive once implanted.
The chamber 120 is a biocompatible structure that allows
the healthy growth and adhesion of cells. Although syn-
thetic and/or naturally occurring substances are pre-
ferred, any substance can be used that has biocompat-
ibility with the target cells and maintains cellular archi-
tecture intact while allowing cells to grow and live within
its environment.

[0044] The cells 134 are selected based on their ability
todetectand respond to the physiologic signal of interest.
For example, if a response to circulating chemical mes-
sengers such as catecholamines is required information,
then skeletal muscle may be used. Accordingly, those
cells eliminate the need for a separate sensor to detect
the desired chemical messenger. In this setting, the
muscle is biopsied from the arm or leg and placed into
an environment that allows separation of the cells in an
atraumatic fashion so as to minimize damage. The cells
are then grown onto the device. The site of growth
includes direct contact with an array of electrodes or
Micro-electromechanical devices. The electrode array
interface may be in a single plane or the electrodes
distributed within a three-dimensional architecture so
that the cells are in direct contact with a variety of elec-
trodes. When the cells have matured and attached them-
selves to the electrode/sensor circuitry/ MEMs, then the
device is prepared for implantation within the same per-
son from whom the cells were obtained. Alternatively, the
cells may be from another human or non-human source
and produced in such a way to be compatible with the
person in whom it is implanted. This minimizes scar
formation and rejection.

[0045] In this scenario, the cells 134 respond to in-
crease in catecholamines by increasing their frequency
of firing as well as strength of contraction, which is
measured by a shear stress recording sensor, pressure
via pressure transducer, and the rate of change of the
mechanical conformational changes. The change in
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shear stress/pressure and/or electrical activity (ampli-
tude and frequency) can be detected. The electrical
activity is also recorded if it is the desired signal or cellular
response that is used as a marker. The first device 101
then transmits the detection to an external controller or
may have its own controller that either stores and/or acts
on the information by emitting an electrical stimulus to
inhibit or stimulate the target organ in which the device is
implanted. The data may also be wirelessly communi-
cated, for example using ultrasonic sound, to another
networked implanted or external device that then per-
forms the intervention that may consist of electrical sti-
mulation or trigger an infusion of a substance by an
implanted or external pump.

[0046] Within the chamber 120, the cells 134 are situ-
ated between a first 136 membrane and a second mem-
brane 138 as shown in FIG. 3C. The first membrane 136
and second membrane 138 function to keep the cells 134
positioned in one place and prevent them from being
distorted. In one embodiment, the first membrane 136 is
non-porous. The first membrane 136 is positioned adja-
cent to or abutting the vessel 110 and provides an inter-
face between the vessel 110 and the cells 134 it contacts.
In one embodiment, the first membrane 136 is made of
glass. The second membrane 138 is positioned adjacent
to the human body and provides an interface between the
human body and the cells 134 it contacts. In contrast to
the first membrane 136, the second membrane 138 may
be porous to allow for select fluid and nutrients to pass to
the cells 134.

[0047] To maintain the positioning of the cells 134
between the first membrane 136 and second membrane
138, the opening of the chamber 120 may be in the form of
a crater, as shown in FIG. 3A and FIG. 3B. In one
embodiment shown in FIG. 3B, the crater shape may
include walls 140 that extend from the base 142 of the
crater to the top 144 of the crater. At the base 142 of the
crater is the second membrane 138 which contains the
layer of cells 134. The wall 140 acts to secure the cell
layer within the biologic component and prevent distor-
tion or migration of the cells. Inone embodiment, the base
142 of the crater has a smaller diameter than the top 144
of the crater. In another embodiment, the base 142 of the
crater has the same or substantially the same diameter
as the top 144 of the crater. In one embodiment, the wall
140 may have angled sides in relation to the biologic
material 132. In one embodiment, the sides of the wall
140 may be angled between about 30 degrees and 90
degrees. In one embodiment, the sides of the wall 140
may be angled at about 45 degrees.

[0048] In addition, an optional coating may be applied
to the outer surface of cells 134 or to the first membrane
136 or second membrane 138. The coating may inhibit
the formation of scar tissue or fibrotic growth over the first
device 101. In addition, a coating may include sub-
stances to promote growth of blood vessels around the
device to enhance or optimize contact with blood/fluid
borne signals. In another embodiment, the coating may
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be a drug-eluting coating which delivers drug to sur-
rounding tissue at predetermined rates. Steroids dilute
over time and eventually disappears.

[0049] Referring now to FIG. 9, the first device 101
further includes an electronic component 114. The elec-
tronic component 114 may include a light source (not
shown) for shining light onto the cells 134 through the first
membrane 136 thereby causing certain cells 134 to emit
lightas shown in FIG. 8A. In FIG. 8A, an excitation signal
in the form of light is emitted by an excitation emitter (not
shown) that enters the cells 134. The cells 134 have
surface receptors that are integral to the membrane
proteins of the cell. When a signal (e.g., light) interacts
with the receptors, they form a triggering mechanism that
stimulates a signaling response that may also include
DNA/RNA response that, in turn, causes a protein to be
synthesized by the cells 134. It may also trigger direct
protein conformational changes independent of protein
synthesis that can be detected. That protein has certain
physical properties, including the ability to fluoresce upon
absorption of certain wavelengths of light. The more
protein present in the cells 134, the higher the fluores-
cence intensity. In an alternate embodiment, a detection
protein, like green fluorescent protein (GFP) from jelly-
fish, may be attached to the protein (other detection
substances may also be used). In an alternate embodi-
ment, an intracellular dye may also be used instead of
GFP.

[0050] To detect and/or decode light emitted from the
cells 134, the electronic component 114 of the first device
110 further includes a reader (not shown). The reader
detecting and/or decoding light emitted from the cells 134
to monitor physiological changes in the patient. The cells
134 provide sensing and individual cellular responses
that can be measured by the reader 114, such as pres-
sure and deformation changes in cellular structure,
photo-optical changes elicited by the cell. The ability to
detectand measure these various cellularresponses, the
first device 101 provides a broad range of clinical appli-
cation for which it can be used. The first device 101 such
as that of the present disclosure can be individually
tailored to measure different physiological changes in
the patient.

[0051] Thefirstdevice 101 may furtherinclude a micro-
fluidic pump 124 to allow for fresh fluid to flow over the
cells 134. In an embodiment, the fluid may flow continu-
ously over the cells 134 or it may flow non-continuously. A
microfluidic pump 124 generally refers to any structure or
group of structures capable of applying pressure to a
fluid, and/or facilitating the flow of fluid in one or more
desired directions in a microfluidic device. A number of
the valve structures can be placed in series and inter-
connected by microchannels to form a micro pump 124 in
accordance with an embodiment of the present disclo-
sure. The pump 124 may be operated in peristaltic-like
cycles. When activated in the proper sequence, fluid will
be forced through the pump structure.

[0052] Inaccordance with the embodiment depicted in
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FIG. 2, the first device may further include a waste fluid
chamber 126 for receiving and storing the fluid after it has
passed over the cells 134. In accordance with an embo-
diment of the present disclosure, the fluid that leaves the
patient’s body is never returned or recycled back into the
body. Instead, the fluid is collected in the waste fluid
chamber 126 until it is discarded. In this way, the device
101 of the present disclosure is a one-way device. The
waste fluid chamber 126 can be of any shape and size as
long as it fits within the housing 110.

[0053] Inanembodiment, the waste fluid chamber 126
can be removable and replaceable so that the contents of
the chamber 126 can be discarded and a new or empty
chamber 126 can be reinserted by the user. In an embo-
diment, the waste fluid chamber 126 can include a sensor
that is capable of monitoring and detecting the amount of
fluid in the waste fluid chamber 126 and subsequently
alerting the user when the fluid needs to be discarded.
[0054] Thefirstdevice 101 may furtherinclude a power
source 128. In an embodiment, the power source 128
may be a battery configured to provide power to one or
more components integrated in the device 101. In an
embodiment, the power source 128 can include a re-
chargeable multi-cell battery pack. In one example em-
bodiment, the power source 128 can include three or
more 2200 mAh lithium ion cells that provide electrical
power to the other device components within the device
101. For example, the power source 128 can provide its
power output in a range of between 20 mA to 1000 mA
(e.g.,40 mA) output and can support 24 hours, 48 hours,
72 hours, or more, of runtime between charges. In certain
implementations, the battery capacity, runtime, and type
(e.g., lithium ion, nickel-cadmium, or nickel-metal hy-
dride) can be changed to best fit the specific application
of the device 101. It should be appreciated, however, that
other power sources may also be used.

[0055] In an embodiment, the power source 128 may
be situated within the housing 110. In such a configura-
tion the user does not have access to power source 128.
In an embodiment, the power source 128 may be remo-
vable. In an embodiment, the power source 128 can be
rechargeable. In this manner, the power source 128 can
be removed from the device 101 and can be recharged
either wirelessly or can be recharged in a charging station
connected to a source of electricity.

[0056] In accordance with an embodiment of the pre-
sent disclosure, the power source 128 can be putinto a
sleep state when not actively used in order to preserve
power. A wake-up feature allows the power source
128and other electronics of the device 101 to "sleep"
during non-use or and is initiated into the "wake up" mode
by certain predestinated events. For example, as the first
device 101 comes out of the factory, the first device 101
can be in a dormant state where only a very low power
drain exists on the power source 128. When the user is
ready to use a first device 101 for the first time, the first
device 101 can be brought out of its dormant state into a
relatively higher power state, or a full power state (e.g.,
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awakened or activated) by a mechanism activated by the
user. This enhances both the shelf and operating life of
first device 101.

[0057] The first device 101 may further include a tem-
perature sensor and controller (e.g., a thermocouple, a
thermistor, a resistance temperature device, an optical or
infrared sensor, combinations of the same or the like) that
is capable of maintaining the cells in the proper tempera-
ture for functioning. In these devices an electrical para-
meter-typically voltage or resistance-changes in relation
to a temperature change. A circuit is configured to mea-
sure the change in the parameter to derive the tempera-
ture change ortemperature. Wires are used to connect to
the device to the electrical circuitand transferthe datatoa
digital display. For an intravascular catheter the wires
need to be reduced or eliminated in order to minimize the
impact on the catheter performance. As used herein, a
"temperature sensor" includes any temperature determi-
nation device/mechanism for measuring temperature
and communicating temperature information to a con-
troller and/or to a pump processor. In an embodiment, a
temperature sensor may monitor for high temperature or
low temperature signals and then instruct a controller to
adjust the temperature to the desire amount. In this
manner, the device 101 of the present embodiment
can operate outside of the human body.

[0058] The first device 101 may further include radio
frequency identification (RFID) tag 160 for remotely stor-
ing and retrieving data. An RFID tag 160 is a small object,
such as an adhesive sticker, that can be attached to or
incorporated into the wearable device 110 of the present
disclosure. As shown in FIG. 3B and FIG. 3C, the main
enclosure 124 of the vessel 122 may include a slot 162 for
housing the RFID tag 160. There are passive and active
RFID tags. Passive RFID tags are small devices that are
generally used at shorter range and for simpler tracking
and monitoring applications than active tags. Passive
tags generally act over ranges up to 3-5 meters, and a
few hundred are typically readable simultaneously within
three meters of a reader. Because they are powered by
radio waves from RFID tag reader, passive tags do not
use a battery. Accordingly, these devices are generally
inexpensive and smaller than active tags and can last
long. Active RFID tags have a power source, such as a
battery, and generally have longer range and larger
memories than passive tags. For example, active tags
generally act over ranges up to 100 meters, and thou-
sands of tags are typically readable simultaneously with-
in 100 meters of areader. For more details on passive and
active RFID tags, see http://RFID-Handbook.com. It
should be appreciated that any sort of identification tag-
ging, including bar code or other electronic means, may
also be used.

[0059] Accordingly,itis envisioned thatthe system 100
and the wearable medical device 101 for use with the
systems and techniques as disclosed herein can be
configured to monitor and/or treat a patient. For example,
the wearable device 101 can be configured to monitor
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physiological signals from the patient, and on detecting a
medical event based on the monitored signals, treat the
patient as needed. As described herein, a treatment
sequence can include detecting a treatable medical con-
dition, preparing the device for the treatment of the con-
dition, providing a notification to the patient and/or others
about an impending treatment, and/or delivering the
treatment when certain conditions are met.

[0060] Inanotherembodiment, the system 100 may be
used for drug release or drug delivery applications. Drug
delivery may be accomplished by way of epidermal de-
livery, transdermal delivery, intravenous delivery, or any
other know suitable delivery method that provides drug
delivery via a wearable device, such as, for example,
through a transdermal matrix or a needle. Further treat-
ment may include instructions delivered via communica-
tions with providers or databases via the user interface of
the disclosure. Treatment may be automated in some
embodiments, or triggered by user or provider decision
making, whether remote to the user or on-site. In this
regard, drug delivery may be performed via a commu-
nications component that sends dosing instructions to a
dispensing device (e.g., an insulin pump or a medication
pump) which may be secured to a patient. In an embodi-
ment, the second device 103 may be coupled to the drug
dispensing device. In response to a signal 180, the
second device 103 may instruct the drug dispensing
device to release drugs into the body. Sensors may then
detect the effectiveness of the drug and allow the user to
trigger another dose release. Such systems may allow for
patient targeted treatment. This may be particularly use-
ful in chronically ill patients, such as diabetic patients or
patients undergoing cancer treatment. It should be ap-
preciated that signal 180 can be uni-directional or bi-
directional.

[0061] Inanotherapplication, the wearable device 101
may be used in health monitoring. Similar to the above
application, the second device 103 may detect and de-
code the signal 180 and may store data on storage
medium such as a flash card, hard drive, or other devices
known to those of skill in the art and/or send the data to a
base station, such as a computer, a smart phone, or cell
phone. Depending on the complexity of the system setup
the information may be forwarded directly to a physician’s
office or nurses’ station, first responders, or other quali-
fied personnel who may then review the data and access
the best possible treatment path forward. It should be
appreciated that signal 180 can be uni-directional or bi-
directional.

[0062] In a further application, embodiments of the
disclosed wearable device 101 could be used to diag-
nosis medical conditions. Currently, a health care profes-
sional may be able to diagnose conditions and diseases
only after reviewing and analyzing data such as the
results of blood work, x-ray, computed tomography or
magnetic resonance imaging, etc. Without being limited
to theory, it is believed that conditions or diseases may
have distorted signal 180. In a healthy individual, the
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signal 180 may be transmitted differently than in an
unhealthy individual. Using an embodiment of the dis-
closed system, differences in the signal 107 or rate of
transmission may alert a health care professional of a
possible injury, disease or condition.

[0063] The wearable device 101 of the present disclo-
sure can also provide information for use by other med-
ical devices, such as a cardiac ventricular assist device to
alterits flows and parameters to maximize cardiac output.
The wearable device 101 can alternatively be used to
modulate blood pressure and central nervous system
reflexes such as the baroreceptor reflex system from
peripheral nervous system points or directly form the
brain itself. It can also be used to predict events such
as ventricular fibrillation or onset of seizure activity within
the brain by detecting neuro-transmitter changes that can
only be detected by biologic tissue.

[0064] The wearable device 101 of the present disclo-
sure is able to stimulate tissue with a predetermined sub-
threshold pacing and determine the response of the cells
134 to obtain data regarding the cells’ perception of the
body’s physiologic processes. For example, a cell may
slightly increase electrical frequency of depolarization in
response to an event, but the first device 101 may in-
crease the sensitivity of the detection by stimulating the
cell 132 and study the response of the cells 132 to the
stimuli as away of interpreting the signal. The stimulation
triggers a response from the cells depending on the
application. That evoked response provides information
about the conditions being sensed by the cells.

[0065] Advantages of the device 101 of the present
disclosure includes the ability of the device 101 to con-
tinuously monitor physiological changes in the patient
thereby providing more accurate information about the
patient. This, in turn, improves the diagnosis and treat-
ment of the patient by allowing it to be more personalized.
In addition, the device 101 of the present disclosure can
be secured to and/or removed from the patient by a
medical professional during an office visit rather than
through surgery. This minimizes the time, pain, and in-
convenience associated with having a surgical proce-
dure to install a medical device. In this way, the device
101 of the present disclosure is easy-to-use, reliable, and
minimizes both user inconvenience and pain.

[0066] Numerous modifications and alternative embo-
diments of the present disclosure will be apparent to
those skilled in the artin view of the foregoing description.
Accordingly, this description is to be construed as illus-
trative only and is for the purpose of teaching those skilled
in the art the best mode for carrying out the present
disclosure. Details of the structure may vary substantially
without departing from the spirit of the present disclosure,
and exclusive use of all modifications that come within the
scope of the appended claims is reserved. Within this
specification embodiments have been described inaway
which enables a clear and concise specification to be
written, but it is intended and will be appreciated that
embodiments may be variously combined or separated
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without parting from the disclosure. Itis intended that the
present disclosure be limited only to the extent required
by the appended claims and the applicable rules of law.
[0067] It is also to be understood that the following
claims are to cover all generic and specific features of
the disclosure described herein, and all statements of the
scope of the disclosure which, as a matter of language,
might be said to fall there between.

Claims

1. A wearable device (101) for use in monitoring phy-
siological changes in the patient, comprising:

a housing (110) adapted to being secured to a
patient’s body, the housing comprising a needle
(107) which can be inserted into the patient
subcutaneously or intravenously, and which is
configured for fluid contact with a bodily fluid
under a skin surface; a chamber (120) secured
within the housing, wherein the chamber com-
prises:

(i) a biologic component (132), with a first
membrane (136) and a second membrane
(138) on either side of the biologic compo-
nent, the biological component having a cell
layer (134) having cells pre-positioned on or
in the device, wherein the first membrane is
a non-porous membrane on which the cell
layer is pre-positioned; and wherein the
second membrane is a porous membrane
that allows for select fluid and nutrients to
pass to the cell layer, and wherein the pre-
positioned cells are adapted torespond to a
physiological signal from the patient,
wherein the cell layer is configured to moni-
tor physiological changes in the bodily fluid
by emitting light; and

(i) an electronic component (114), wherein
the electronic component is a light source
that shines light onto the cell layer thereby
causing certain cells within the cell layer to
emit light, associated with the physiological
changes; and

areader for detecting and/or decoding light from
the cell layer to monitor physiological changesin
the patient;

wherein the device is capable of substantially
continuous monitoring.

2. The device of claim 1, wherein the housing (110) is
secured to the patient’s body with a removable ele-

ment.

3. The device of claim 2, wherein the removable ele-
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ment is an adhesive tape.

The device of claim 1wherein the first membrane
(136) is made from glass.

The device of claim 1, wherein the chamber (120)
further comprises a microfluid pump (124) for pump-
ing fresh fluid over the cells.

The device of claim 1, wherein the chamber (120)
further comprises a waste fluid chamber (126); and
wherein the waste fluid chamber receives and stores
the fluid after it has passed over the cells.

The device of claim 1, wherein the device is capable
of engaging in a two-way communication through
transmission of one of more signals with a second
device.

The device of claim 1, wherein the device further
comprises a temperature sensor for monitoring tem-
perature changes in the cells.

The device of claim 8, wherein the device further
comprises a temperature controller for adjusting the
temperature to a desired parameter.

A system (100) for monitoring physiological changes
in the patient, comprising: a wearable first device
(101) for use in monitoring physiological changes in
the patient as recited in claim 1, comprising:

a housing (110) adapted to being secured to a
patient’s body, the housing comprising a needle
(107) which can be inserted into the patient
subcutaneously or intravenously, and which is
configured for fluid contact with a bodily fluid
under a skin surface;

a chamber (120) secured within the housing,
wherein the chamber comprises:

(i) a biologic component (132), with a first
membrane (136) and a second membrane
(138) on either side of the biologic compo-
nent, the biological component having a cell
layer (134) having cells pre-positioned on or
in the device, wherein the first membrane is
a non-porous membrane on which the cell
layer is pre-positioned; and wherein the
second membrane is a porous membrane
that allows for select fluid and nutrients to
pass to the cell layer, and wherein the pre-
positioned cells are adapted to respond to a
physiological signal from the patient,
wherein the cell layer is configured to moni-
tor physiological changes in the bodily fluid
by emitting light; and

(ii) an electronic component (114), wherein
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the electronic component is a light source
that shines light onto the cell layer thereby
causing certain cells within the cell layer to
emit light, associated with the physiological
changes;

a reader for detecting and/or decoding the light
from the cell layer to monitor physiological
changes in the patient and for engaging in a
two-way communication through transmission
of one of more signals with a second device
(103); and

the second device, spaced apart from the wear-
able first device, for detecting and/or decoding
the one or more signals to monitor physiological
changes in the patient.

Patentanspriiche

Am Korper tragbare Vorrichtung (101) zur Verwen-
dung beim Uberwachen von physiologischen Verén-
derungen beim Patienten, umfassend:

ein Gehause (110), das dazu ausgelegt ist, an
dem Korper eines Patienten befestigt zu wer-
den, wobei das Gehause eine Nadel (107) um-
fasst, die subkutan oder intravenos in den Pa-
tienten eingefuihrt werden kann und die fiir Flis-
sigkeitskontakt mit einer Kérperflissigkeit unter
einer Hautoberflache konfiguriert ist;

eine Kammer (120), die innerhalb des Gehau-
ses befestigt ist, wobei die Kammer Folgendes
umfasst:

(i) eine biologische Komponente (132) mit
einer ersten Membran (136) und einer zwei-
ten Membran (138) auf beiden Seiten der
biologischen Komponente, wobei die biolo-
gische Komponente eine Zellschicht (134)
aufweist, die Zellen aufweist, die auf oderin
der Vorrichtung vorpositioniert sind, wobei
die erste Membran eine nicht pordse
Membran ist, auf der die Zellschicht vor-
positioniertist; und wobei die zweite Memb-
ran eine porése Membran ist, die ermdg-
licht, dass ausgewahlte Flussigkeit und
Nahrstoffe zu der Zellschicht hindurchtre-
ten, und wobei die vorpositionierten Zellen
dazu ausgelegt sind, auf ein physiologi-
sches Signal von dem Patienten zu reagie-
ren, wobei die Zellschicht dazu konfiguriert
ist, physiologische Veranderungen in der
Korperflissigkeit durch Emittieren von Licht
zu Uberwachen; und

(i) eine elektronische Komponente (114),
wobei die elektronische Komponente eine
Lichtquelle ist, die die Zellschicht mit Licht
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bescheint, um dadurch bestimmte Zellen
innerhalb der Zellschicht zu veranlassen,
Licht zu emittieren, das mit den physiologi-
schen Veranderungen verbunden ist; und
ein Lesegerat zum Erfassen und/oder De-
codieren von Licht von der Zellschicht, um
physiologische Veranderungen bei dem
Patienten zu iberwachen;

wobei die Vorrichtung zu einer im Wesentlichen
kontinuierlichen Uberwachung in der Lage ist.

Vorrichtung nach Anspruch 1, wobei das Gehause
(110) mit einem abnehmbaren Element an dem Kor-
per des Patienten befestigt ist.

Vorrichtung nach Anspruch 2, wobei das abnehm-
bare Element ein Klebeband ist.

Vorrichtung nach Anspruch 1, wobei die erste
Membran (136) aus Glas hergestellt ist.

Vorrichtung nach Anspruch 1, wobei die Kammer
(120) ferner eine Mikroflussigkeitspumpe (124) zum
Pumpen frischer Flissigkeit Giber die Zellen umfasst.

Vorrichtung nach Anspruch 1, wobei die Kammer
(120) ferner eine Abfallflissigkeitskammer (126)
umfasst; und wobei die Abfallflissigkeitskammer
die Flussigkeit empfangt und speichert, nachdem
sie Uber die Zellen geflossen ist.

Vorrichtung nach Anspruch 1, wobei die Vorrichtung
in der Lage ist, durch Ubertragung eines von mehre-
ren Signalen eine Zweiwege-Kommunikation mit
einer zweiten Vorrichtung herzustellen.

Vorrichtung nach Anspruch 1, wobei die Vorrichtung
ferner einen Temperatursensor zum Uberwachen
von Temperaturdnderungen in den Zellen umfasst.

Vorrichtung nach Anspruch 8, wobei die Vorrichtung
ferner einen Temperaturregler zum Einstellen der
Temperatur auf einen gewiinschten Parameter um-
fasst.

System (100) zum Uberwachen von physiologi-
schen Veranderungen beim Patienten, umfassend:
eine am Korper tragbare Vorrichtung (101) zur Ver-
wendung beim Uberwachen von physiologischen
Veranderungen beim Patienten nach Anspruch 1,
umfassend:

ein Gehause (110), das dazu ausgelegt ist, an
dem Korper eines Patienten befestigt zu wer-
den, wobei das Gehause eine Nadel (107) um-
fasst, die subkutan oder intravends in den Pa-
tienten eingefiihrt werden kann und die fiir Flis-
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sigkeitskontakt mit einer Korperfliissigkeit unter
einer Hautoberflache konfiguriert ist;

eine Kammer (120), die innerhalb des Gehau-
ses befestigt ist, wobei die Kammer Folgendes
umfasst:

(i) eine biologische Komponente (132) mit
einer ersten Membran (136) und einer zwei-
ten Membran (138) auf beiden Seiten der
biologischen Komponente, wobei die biolo-
gische Komponente eine Zellschicht (134)
aufweist, die Zellen aufweist, die auf oderin
der Vorrichtung vorpositioniert sind, wobei
die erste Membran eine nicht pordse
Membran ist, auf der die Zellschicht vor-
positioniertist; und wobei die zweite Memb-
ran eine porése Membran ist, die ermdog-
licht, dass ausgewahlte Flissigkeit und
Nahrstoffe zu der Zellschicht hindurchtre-
ten, und wobei die vorpositionierten Zellen
dazu ausgelegt sind, auf ein physiologi-
sches Signal von dem Patienten zu reagie-
ren, wobei die Zellschicht dazu konfiguriert
ist, physiologische Veranderungen in der
Korperflissigkeit durch Emittieren von Licht
zu Uberwachen; und

(i) eine elektronische Komponente (114),
wobei die elektronische Komponente eine
Lichtquelle ist, die die Zellschicht mit Licht
bescheint, um dadurch bestimmte Zellen
innerhalb der Zellschicht zu veranlassen,
Licht zu emittieren, das mit den physiologi-
schen Veranderungen verbunden ist;

ein Lesegerat zum Erfassen und/oder Decodie-
ren von Licht von der Zellschicht, um physio-
logische Veranderungen bei dem Patienten zu
Uberwachen, und zum Herstellen einer Zwei-
wege-Kommunikation mit einer zweiten Vorrich-
tung (103) durch Ubertragung eines von mehre-
ren Signalen; und

die zweite Vorrichtung, die von der am Korper
tragbaren Vorrichtung beabstandet ist, zum Er-
fassen und/oder Decodieren des einen oder der
mehreren Signale, um physiologische Verande-
rungen bei dem Patienten zu Gberwachen.

Revendications

Dispositif portable (101) destiné a étre utilisé pour
surveiller des changements physiologiques chez le
patient, comprenant :

un boitier (110) congu pour étre fixé au corps
d’'un patient, le boitier comprenant une aiguille
(107) qui peut étre insérée dans le patient par
voie sous-cutanée ou intraveineuse, et qui est

10

15

20

25

30

35

40

45

50

55

13

configurée pour étre en contact fluidique avec
un fluide corporel sous une surface cutanée ;
une chambre (120) fixée a l'intérieur du boitier,
dans lequel la chambre comprend :

(iyun composant biologique (132), avecune
premiére membrane (136) et une seconde
membrane (138) de part et d’autre du
composant biologique, le composant biolo-
gique présentant une couche cellulaire
(134) présentant des cellules préposition-
nées surou dans le dispositif, dans lequel la
premiére membrane est une membrane
non poreuse sur laquelle la couche cellu-
laire est prépositionnée ; et dans lequel la
seconde membrane est une membrane po-
reuse qui permet le passage sélectif de
fluide et de nutriments vers la couche cel-
lulaire, et dans lequel les cellules préposi-
tionnées sont congues pour répondre a un
signal physiologique provenant du patient,
dans lequel la couche cellulaire est confi-
gurée pour surveiller des changements
physiologiques dans le fluide corporel par
émission de lumiére ; et

(i) un composant électronique (114), dans
lequel le composant électronique est une
source lumineuse qui projette de la lumiére
sur la couche cellulaire, provoquant ainsi
I’émission de lumiéere par certaines cellules
de la couche cellulaire, associée aux chan-
gements physiologiques ; et

un lecteur destiné a détecter et/ou décoder la
lumiére provenant de la couche cellulaire pour
surveiller des changements physiologiques
chez le patient ;

dans lequel le dispositif est capable d’assurer
une surveillance sensiblement continue.

Dispositif selon la revendication 1, dans lequel le
boitier (110) est fixé au corps du patient avec un
élément amovible.

Dispositif selon la revendication 2, dans lequel I'é-
Iément amovible est un ruban adhésif.

Dispositif selon la revendication 1, dans lequel la
premiére membrane (136) est en verre.

Dispositif selon la revendication 1, dans lequel la
chambre (120) comprend en outre une pompe mi-
crofluidique (124) destinée a faire circuler un fluide
frais sur les cellules.

Dispositif selon la revendication 1, dans lequel la
chambre (120) comprend en outre une chambre de
fluide usé (126) ; et dans lequel la chambre de fluide
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useé recoit et stocke le fluide apres son passage sur
les cellules.

Dispositif selon la revendication 1, dans lequel le
dispositif est capable d’établir une communication
bidirectionnelle par transmission d’'un ou plusieurs
signaux avec un second dispositif.

Dispositif selon la revendication 1, dans lequel le
dispositif comprend en outre un capteur de tempé-
rature destiné a surveiller des changements de tem-
pérature dans les cellules.

Dispositif selon la revendication 8, dans lequel le
dispositif comprend en outre un régulateur de tem-
pérature destiné a ajuster la température a un para-
metre souhaité.

Systéeme (100) de surveillance de changements
physiologiques chez le patient, comprenant :

un premier dispositif portable (101) destiné a étre
utilisé pour surveiller des changements physiologi-
ques chez le patient selon la revendication 1,
comprenant :

un boitier (110) congu pour étre fixé au corps
d’'un patient, le boitier comprenant une aiguille
(107) qui peut étre insérée dans le patient par
voie sous-cutanée ou intraveineuse, et qui est
configurée pour étre en contact fluide avec un
fluide corporel sous une surface cutanée ;

une chambre (120) fixée a l'intérieur du boitier,
dans lequel la chambre comprend :

(iyun composant biologique (132), avecune
premiere membrane (136) et une seconde
membrane (138) de part et d’autre du
composant biologique, le composant biolo-
gique présentant une couche cellulaire
(134) présentant des cellules préposition-
nées surou dans le dispositif, dans lequel la
premiere membrane est une membrane
non poreuse sur laquelle la couche cellu-
laire est prépositionnée ; et dans lequel la
seconde membrane est une membrane po-
reuse qui permet le passage sélectif de
fluide et de nutriments vers la couche cel-
lulaire, et dans lequel les cellules préposi-
tionnées sont congues pour répondre a un
signal physiologique provenant du patient,
dans lequel la couche cellulaire est confi-
gurée pour surveiller des changements
physiologiques dans le fluide corporel par
émission de lumiére ; et

(i) un composant électronique (114), dans
lequel le composant électronique est une
source lumineuse qui projette de la lumiére
sur la couche cellulaire, provoquant ainsi
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I’émission de lumiere par certaines cellules
de la couche cellulaire, associée aux chan-
gements physiologiques ;

un lecteur destiné a détecter et/ou décoder la
lumiére provenant de la couche cellulaire pour
surveiller des changements physiologiques
chez le patient et destiné a établir une commu-
nication bidirectionnelle par transmission d’'un
ou plusieurs signaux avec un second dispositif
(103) ; et

le second dispositif, espacé du premier dispositif
portable, destiné a détecter et/ou décoder un ou
plusieurs signaux pour surveiller des change-
ments physiologiques chez le patient.
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